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Abstract 
This paper presents an example of the use of a computer simulation model as a platform for self-directed student 
learning in the field of financial economics. Students use the simulation model as a vehicle to analyse expected 
outcomes for a typical capital investment as influenced by a probabilistically distributed set of possible future 
macroeconomic variables. The technique may be used to analyse a wide range of financial decisions, but in this 
example we use it to inform a decision regarding financing structure in a real estate investment. 
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Introduction 
 
This paper describes and explains how a simple computer model may be used as a vehicle for self-directed 
learning in the field of financial economics.  I use this model at the graduate level, but similar models may be 
applied with equal effect at the undergraduate level, and may be applied to other fields of economics.  The model 
does not require sophisticated technology. In this example, I use a straightforward Excel spreadsheet that students 
design for themselves in accordance with instructor specifications.  
 
2.  Purpose of the Model 
 
One of the challenges that characterize the field of financial economics is to understand – and even at certain 
courageous moments to attempt to quantify – the relationships between macroeconomic events on the one hand, and 
microeconomic decisions (i.e., financial decisions) on the other. The connecting link is economic theory.  
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 It is a daunting task for educators to teach students what these connections are because the relationships are 
fluid and complex. The cause variables that allow us to structure an optimal financial decision affect each other, and 
they are probabilistically distributed. The construction of a model can help students to experiment for themselves 
with these variables, and to estimate the different effects that a changing macroeconomic environment will have for 
future investment outcomes. 
 
3.  The Financial Decision  
 
In this example, students must choose between two financing options for an office building investment. The first 
option is a fixed rate mortgage (FRM). In this loan, the debt service payments will remain the same throughout the 
life of the loan. The second option is an adjustable rate mortgage (ARM), in which the debt service payments will 
change every year, moving up or down in response to changes in market rates. 
 The challenge in making this decision is that the utility of the loan depends not on what the market interest 
rate is now, but rather on what that rate will be in the future, and we do not know with certainty -- or anything even 
close to certainty -- what that rate will be.  Moreover, returns generated to investors are affected by another variable 
that will also change in a fluid macroeconomic environment, that variable being rents.  Rising interest rates will be 
negative for investor returns if we choose the ARM, but the net effect of the macroeconomic events causing that 
change may actually be positive for investors if rents also rise. To estimate the extent to which rent levels will 
change along with interest rates, we need to examine the fundamentals of interest rate theory. 
4.  Interest Rate Theory: The Fisher Model 
The economic foundation for our understanding of interest rates was developed in the work of Yale economist 
Irving Fisher [1]. The heart of Fisher’s theory is that the market interest rate we all see, the rate that Fisher called the 
“nominal” rate, is not the only important rate. Fisher maintained that nominal rates contain another rate, which he 
called the “real” rate of interest. The difference between the two is the rate of inflation, so that: Nominal Rate = Real 
Rate + Rate of Inflation.  
Fisher’s argument is simple and intuitive. If I lend money at the rate of 10%, and a 10% decline in the 
value of the currency occurs during the loan period, my return on the loan is really zero: I recover 10% more units of 
the currency, but each unit is worth 10% less. Therefore, nominal rates at any time will have two pieces: The part 
necessary to recover the cost of inflation, and the “real” part, which represents the true cost of capital.  
Now, why is this theory important in the exercise I assigned? Let’s say that nominal interest rates rise, 
which would be bad for the real estate investors if the ARM is used. However, if rates rise as a result of changes in 
price levels (inflation), then we would expect rents to rise also, and that would be good for real estate investors, so 
we would be seeing two influences simultaneously affecting our investment, but in opposite directions. Changes in 
the real interest rate, on the other hand, are normally caused by changes in macroeconomic liquidity, and risk [2]. 
These changes do not systematically cause rents to increase, and in fact they often cause rents to decline. 
 
5. Complexity 
 
The macroeconomic complexities considered above are daunting, but they do not comprise the full set of challenges 
to analysts. Even after we estimate relationships between interest rates and rents, we are left with the serious 
challenge of quantifying the way these inputs are processed within the investment to produce the results of greatest 
concern to investors: returns on investment. For example, these inputs will filter through the tax system. Increases in 
rents are fully taxable. Increased debt service is partially tax deductible, but not all of it is. Changes in rents produce 
changes in property value, which will affect capital gains, and capital gains are taxed at two different rates, neither 
one the same as regular income. Moreover, multiple measures of return are important to investors. Investors care 
about current returns, the returns they receive every year, and they also care about total returns, which include all 
sources of return over the life of the investment. These returns respond differently to changes in the economic 
environment, and they are measured both before-tax and after-tax. 
At this point, the reader can easily imagine how difficult it would be to explain all of these relationships in 
a conventional lecture format. Impossible would be a good word to describe it. To meet that challenge, I use a 
computer model that enables students to explore for themselves the investment outcomes for a full set of possible 
macroeconomic events.  
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6.  Simulation Modelling 
  
The model I use is a Statement of Cash Flow, a popular analytical tool for real estate investors. This model allows 
analysts to input assumptions about revenues (rents) and debt service (financing costs), and immediately observe an 
estimated set of returns to investors. By building this model in Excel, we are able to structure it in simulation mode. 
Simulation mode means that analysts can easily change any of the assumptions, and the spreadsheet will 
immediately recomputed the key rates of return on investment. This feature allows analysts to quickly estimate the 
effects of a probabilistically distributed set of possible future events affecting rents and financing costs under each 
of the two financing choices. 
I present a condensed summary of the model in Table 1. This exhibit shows the key input assumptions 
controlled by the analyst as they are in the expected case under the FRM, which is the beginning point for the 
analysis. When the analyst changes these assumptions, the model automatically recomputed the key outputs, 
including the most significant rates of return on investment. For purposes of simplicity and clarity, I omit many 
intervening cash flows that appear in the full model. I do not show the many computations programmed into the 
spreadsheet, but all of them are familiar to any college level finance student. 
 
Table 1. Condensed summary of simulation cash flow statement used to analyze office building 
investment, using expected economic conditions and a fixed rate mortgage (FRM) 
      
 Yr1 Yr2 
 
Yr5 
 
Yr4 Yr5 
Input 
Assumptio
ns: 
    
 
   
Acquisition 
Price 
$400,0
00    
 
   Net 
Operating 
Income  
$26,10
0    
 
   Increase 
in Net 
Operating 
Income  
 3.0% 
3.0
% 
3.0
% 
3.0% 
   Loan 
Interest 
Rate 
6.0% 6.0% 
6.0
% 
6.0
% 
6.0% 
      
Key 
Output 
Informatio
n: 
    
 
   Current 
Before-Tax 
Return on 
Equity 
7.75% 8.40% 
9.07
% 
9.77
% 
10.48
% 
   Current 
After-Tax 
Return on 
Equity 
6.57% 7.00% 
7.44
% 
7.90
% 
8.37% 
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 To facilitate the analysis, students summarize the results for different combinations of macroeconomic 
events, including possible changes in the monetary base (which affect real interest rates), and rates of inflation 
(which affect nominal interest rates and rents). Students may choose to test a large number of potential data points 
for both mortgages, since the macroeconomic variables interact along continuous lines of possible economic events. 
In this exercise, I require students to record 21 different potential scenarios, reporting four different rates of return 
for each of them.  I present an example of the format used for this output in Table 2. 
   Sale Price     $432,244 
   Before-
Tax Cash 
Flow from 
Sale 
    
$152,2
44 
   After-Tax 
Cash Flow 
from Sale 
    
$140,6
67 
      
   Before-
Tax Total 
Rate of 
Return on 
Equity 
    
13.7% 
   After-Tax 
Total Rate 
of Return 
on Equity 
    
10.2% 
      
Legend: Net Operating Income is Net income after operating expenses are subtracted from rental income. 
Returns on equity are rates of return to owners and do not include returns to providers of debt capital. 
Note: Analysts will change the assumptions in the top panel in accordance with estimated effects of 
possible future economic conditions. The spreadsheet then automatically recomputed the outputs reported 
in the lower panel.  
This table summarizes an Excel spreadsheet that is the property of Hofstra University, Hempstead, NY 
USA. 
 
Table 2. Key returns under possible economic conditions using the ARM option, with 
higher real rates. 
 
 
POSSIBLE EVENT Yr1 
ATCROE 
Yr2 
ATCROE 
Yr5 
ATCROE 
TOTAL 
ATIRRE 
Real Rate Yrs 2-5 = 4.0%; 
Inflation = 3.0%. Nom. Mkt. Rates 
Yrs 2-5 = 7.0%. ARM Rate Yrs 2-
8.11% 7.00% 8.37% 10.53% 
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 Not all of the possible economic environments will favour the same financing choice, but all of them will 
favour some choice (the FRM or the ARM). Therefore, there is no “correct” answer in this exercise: The financing 
choice will depend on the analyst’s opinion of the probabilities connected to the macroeconomic scenarios tested, 
and will be informed by a quantitative evaluation of risks and rewards as estimated by the computer model.  
 Note that by using the modelling approach, we separate students from a conventional, linear “one right 
answer” solution to the financing decision. Instead, we take students to a place where solid opinions based on 
knowledge of financial economics is the heart of good decision-making, and the heart of good business practice. 
7.  Conclusion 
 
 This paper describes the way that a simple computer model structured in Excel can be used as the 
foundation for self-directed learning in the field of financial economics.  In this example, I show how I use a model 
from real estate finance to allow students to explore complex connections between probabilistically-distributed 
possible macroeconomic events on the one hand, and microeconomic project financing decisions on the other. These 
connections are complex. In a traditional lecture format, it would be impossible to explain and to quantify the 
relationship between the possible macroeconomic events and the estimated financial outcomes of the investment. By 
using the model, students are able to explore these relationships for themselves. 
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5 = 6.0%.  
Real Rate Yrs 2-5 = 4.0%; 
Inflation = 1.0%. Nom. Mkt. Rates 
Yrs 2-5 = 5.0%. ARM Rate Yrs 2-
5 = 4.0%.  
8.11% 9.79% 10.23% 7.90% 
Real Rate Yrs 2-5 = 4.0%; 
Inflation = 4.0%. Nom. Mkt. Rates 
Yrs 2-5 = 8.0%. ARM Rate Yrs 2-
5 = 7.0%. 
 
8.11% 5.6% 7.47% 11.82% 
Real Rate Yrs 2-5 = 4.0%; 
Inflation = 5.0%. Nom. Mkt. Rates 
Yrs 2-5 = 9.0%. ARM Rate Yrs 2-
5 = 8.0%. 
 
8.11% 4.21% 6.58% 13.10% 
Real Rate Yrs 2-5 = 4.0%; 
Inflation = 6.0%. Nom. Mkt. Rates 
Yrs 2-5 = 10.0%. ARM Rate Yrs 
2-5 = 9.0%. 
 
8.11% 2.81% 5.72% 14.38% 
Real Rate Yrs 2-5 = 4.0%; 
Inflation = 7.0%. Nom. Mkt. Rates 
Yrs 2-5 = 11.0%. ARM Rate Yrs 
2-5 = 10.0%. 
 
8.11% 1.41% 4.87% 15.64% 
Real Rate Yrs 2-5 = 4.0%; 
Inflation = 8.0%. Nom. Mkt. Rates 
Yrs 2-5 = 12.0%. ARM Rate Yrs 
2-5 = 11.0%. 
 
8.11% 0.02% 4.04% 16.89% 
 
Legend: ATCROE = After-Tax Current Return on Equity. Total ATIRRE = Total After-Tax 
Internal Rate of Return on Equity (Total After-Tax Return on Equity). 
